Ectopic expression of a chimeric colony-stimulating factor-1/TrkB-receptor promotes CSF-1-dependent survival of cultured sympathetic neurons.
The regulation of the density of innervation and the promotion of survival of neurons are the original effects depending on neurotrophins. Here we analyse such effects evoked by trkB tyrosine kinase in transfected PC12 cells and transfected sympathetic neurons. In order to exclude the previously described modulation of trk kinase activity by the extracellular activation of the low-affinity p75 neurotrophin receptor, we applied a chimeric receptor approach: The extracellular domain of colony-stimulating factor-1 (CSF-1) receptor was fused to the transmembrane and cytoplasmic domain of the trkB tyrosine kinase receptor, allowing its selective activation by the heterologous ligand. Protein expression and CSF-1-induced tyrosine phosphorylation of the chimeric receptor protein was demonstrated in transfected COS cells. After stable transfection into nerve growth factor (NGF)-responsive PC12 cells, CSF-1 mediated the K252a-sensitive induction of fiber outgrowth. Furthermore, we were able to show by heterologous expression of the chimeric receptor, that activation of trkB tyrosine kinase activity is sufficient to promote survival of neurotrophin deprived sympathetic neurons.